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ABSTRACT 


VL-2488- 1-0 


This  report  covers  activities  accomplished  during  the  first  two  months 
(Phase  I)  of  a  ten  (10)  month  program  to  develop  an  electrophoretic  coating 

method  for  the  application  of  "SERMETEL  W"^^  to  all  critical  surfaces 
of  the  exhaust  diffuser,  air  diffuser  and  combustion  chamber  housing  of 
the  T-53  engine.  "SERMETEL  W"  has  been  classified  by  various  engine 
manufacturers  and  DOD  agencies  as  the  best  coating  available  for  cor¬ 
rosion  protection.  Its  application  to  the  complex  parts  included  in  this 
program  has  not  been  possible  by  other  conventional  means.  The  devel¬ 
opment  of  the  electrophoretic  methods  to  coat  these  parts  will  greatly 
extend  the  corrosion  protection  now  afforded  by  sprayed-on  high-temperature 
aluminum  paint.  During  this  phase,  the  design  and  procurement  of  coating 
tanks,  power  supplies,  humidification  chambers,  and  miscellaneous 
materials  have  been  made.  Utilizing  drawings  and  sections  cut  from  re¬ 
ject  parts  obtained  from  ARADMAC,  the  design  and  fabrication  of  jigs 
and  fixtures  were  started.  Design  of  three  jigs  and  fixtures  was  accom¬ 
plished  to  take  advantage  of  any  radial  symmetry  of  the  hardware  item  and 
to  provide  flexibility  for  modification  that  may  be  required  in  later  phases 
of  this  program.  All  objectives  in  Phase  I  have  been  accomplished. 
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FOREWORD 


This  Phase  I  Technical  Report  covers  work  performed  under  Contract  No. 
DAAJ01-67-C-2207(G)  during  the  period  21  June  1967  to  21  August  1967. 

This  program  is  being  conducted  by  the  Chemistry  and  Arc  Materials 
Department,  West  Orange  Laboratory,  Vitro  Laboratories  Division.  The 
program  is  under  the  technical  direction  of  F.  E.  Stevens,  Directorate 
of  Research,  Development  and  Engineering,  AVCOM,  St.  Louis,  Missouri 
63116. 

Kenneth  A.  Gebler  is  the  Vitro  Project  Leader.  No  other  major  contribu¬ 
tions  were  made  to  this  report  by  other  persons. 
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OBJECTIVES 


The  developmental  effort  under  this  program  has  two  major  objectives. 
The  first  is  to  develop  the  process  methods  and  equipments  to  electro- 
phoretically  coat  "SERMETEL  W"  on  all  critical  surfaces  of  three  T-53 
engine  components.  These  components,  the  exhaust  diffuser,  air 
diffuser,  and  combustion  chamber  housing  are  shown  in  Figures  1,  2, 
and  3,  respectively. 

The  second  objective,  after  successful  coating  procedures  and  equip¬ 
ment  have  been  developed,  is  to  coat  a  minimum  of  two  parts  of  each 
type  and  deliver  these  parts  to  a  site  selected  by  the  Contracting 
Officer  for  evaluation  and  qualification  of  the  coating. 
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PROGRAM  PLAN 

The  developmental  effort  has  been  divided  into  five  essential  phases: 

I.  Design  and  Installation  of  Coating  Equipment 

II.  Dummy  Coating  Runs  and  Refinement  of  Electrode  Design 

III.  Heat  Treatment  and  Evaluation  of  Coated  Components 

IV.  Full  Scale  Coating  Trials 

V.  Delivery  of  Final  Specimens. 

Through  necessity,  the  work  in  each  of  the  five  phases  will  overlap  and 
efforts  will,  therefore,  be  concurrent  in  one  or  more  phases  as  the 
program  progresses. 
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FIGURE  2 


AIR  DIFFUSER  FOR  T-53  ENGINE 
P/N  1-110-230-01 


FIGURE  3 

COMBUSTION  CHAMBER  HOUSING  FOR  T-53  ENGINE 

P/N  1-130-020-05 
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EXPERIMENTAL  PROGRESS 


Phase  1 


The  necessary  cleaning,  coating,  drying,  humidifying  and  sintering  equipment 
have  been  designed  and/or  determined.  Orders  for  all  equipment  and 
materials  have  been  placed  with  vendors,  and  most  of  the  equipment  has  been 
received  and  is  being  installed.  Figure  4  is  a  layout  of  the  equipment  to  be 
used  for  this  program,  showing  coating  tanks,  furnace,  humidification 
chamber,  and  other  support  equipment. 

Utilizing  drawings  and  sectors,  each  four  inches  wide,  jigs  and  fixtures  for 
the  three  components  have  been  prepared  for  use  in  preliminary  coating  trials. 
Photographs  of  these  parts  are  shown  in  Figures  5,  6,  and  7.  The  first 
experimental  anode  for  each  part  is  also  shown.  These  anodes  are  constructed 
of  stainless  steel  wire  mesh.  It  is  planned  to  begin  the  coating  trials  on  these 
assemblies  by  using  a  75  liter  coating  facility  which  will  permit  more  flex¬ 
ibility  in  initial  tests  of  electrode  placement  and  coating  deposition  rates  than 
will  be  possible  in  a  large  volume  tank.  This  coating  facility  is  shown  in 
Figure  8. 


FUTURE  WORK 


1.  Complete  remaining  work  necessary  to  installation  and  construction  of 
essential  equipment  required  for  the  large  coating  tank  to  accommodate 
the  full  size  components. 

2.  Begin  coating  trials  on  4"  wide  sectors  using  75  liter  coating  equipment 
to  check  coating  coverage  achieved  with  initially  designed  jigs  and 
fixtures. 

3.  Investigate  the  effects  of  depletion  of  solids  from  the  coating  bath,  dis¬ 
persion  stability  and  determine  methods  of  reconstituting  the  coating 
bath  when  required  for  proper  coatings. 


-53  ENGINE  COMPONENTS 


iJUriMl  i**o»£5>4<i  i 


UNCLASSIFIED 


SeCuHty  Classification 


DOCUMENT  CONTROL  DATA  •  R&D 


rumiuMiim  at  «it/».  ooar  ol  anting  ana  tnaenmi  annotation  mutt  09  antand  afiwt  tha  oratall  rtpjit  It  c  laaaltlad) 


t  ORIGIHATIN  G  ACTIVITY  (Cor porttt  author ) 

Vitro  Corporation  of  America 
Vitro  Laboratories  Division 


3  RERORT  TITLE 


2a  REPORT  SECURI  TY  f  c  ASSlEIC  A  TION 

UNCLASSIFIED 

1 2  b  CROUP 


Development  of  Electrophoretic  Process  for  Coating  T-53  Air  Diffuser,  Exhaust 
Diffuser,  and  Combustion  Chamber  Housing  with  "SERMETEL^y  W" 


4  DESCRIPTIVE  NOTES  (Typ*  ot  nport  mnd  Inclualv  dstm*) 

R&D  Phase  I  Technical  Report,  21  June  -  21  August  1967 


S  AUTHORfS;  (Latt  nama.  Ural  nama.  Initial) 

Gebler,  Kenneth  A. 


<  REPORT  DATE 

August  1967 


•  a.  CONTRACT  OR  GRANT  NO. 

DAAJ01-67-C-2207(G) 

0.  PROJECT  NO. 


7«.  TOTAL  NO.  OP  PACES  7b.  NO  OF  REPS 

12  o 


•  a  ORIGINATOR'S  REPORT  NUMSERfSJ 

VL-2488- 1-0 


$b.  OTHER  REPORT  NO ($)  (Any  o(/t«r  numb+r*  th mt  may  b* 
Ric  report) 


10  A  VA  IL  ABILITY/LIMITATION  NOTICES 


Distribution  of  this  Document  is  Unlimited 


II  SUPPLEMENTARY  NOTES 


13  ABSTRACT 


12  SPONSORING  MILITARY  ACTIVITY 


Directorate  Research,  Development  & 
Engineering,  AVCOM,  St.  Louis,  Mo. 


Ttee-report  covers  activities  accomplished  rW-ing  mimths  {Phase  I) 

°f  -a  ten  (JOl-month  program  to  develop  an  electrophoretic  coating  method  for  the 

application  of  ^SERMETEL  W'^^to^all  critical  surfaces  of  the  exhaust  diffuser, 
air  diffuser  and  combustion  chamber  housing  of  the  T-53  engine.  "SERMETEL  W1 
has  been  classified  by~variouo  engine-manufacturers  and  DQD-agonoiea  as  the 
best  coating  available  for  corrosion  protection.  Its  application  to  the  complex 
parts  included  in  this  program  has  not  been  possible  by  other  conventional  means. 
The  development  of  the  electrophoretic  methods  to  coat  these  parts  will  greatly 
extend  the  corrosion  protection  now  afforded  by  sprayed-on  high-temperature 
aluminum  paint.  During  thrs-phase,  the  design  and  procurement  of  coating  tanks, 
power  supplies,  humidification  chambers,  and  miscellaneous  materials  have  been 
made.  Utilizing  drawings  and  sections  cut  from  reject  parts  obtained  from 
ARADMAC,  the  design  and  fabrication  of  jigs  and  fixtures  were  started.  Design 
of  three  jigs  and  fixtures  was  accomplished  to  take  advantage  of  any  radial 
symmetry  of  the  hardware  item  and  to  provide  flexibility  for  modification  that 
may  be  required  in  later  phases  of  this  program.  All  objectives  in  Phase  I  have 
been  accomplished. 

Registered  Trademark,  Product  of  Teleflex,  Inc.,  North  Wales,  Pa. 


UU  uan,a  m/J  _ UNCLASSIFIED 

Security  Classification 


UNCLASSIFIED 
Security  Classification 


,4'  Key  WORDS 

|  LINK  A  j 

LINK  ■  j 

LINK  C 

nOLK 

WT 

rtOLt 

j.  *T 

ROLC 

WT 

Electrophoretically  Coated 

Exhaust  Diffuser 

Air  Diffuser 

Combustion  Chamber  Housing 

T-53  Engine 

Corrosion  Protection  i 

J  l' 

! 

INSTRUCTIONS 


t.  ORIGINATING  ACTIVITY:  Enter  the  name  and  address 
of  the  contractor,  aubcontractor,  grantee.  Department  of  De¬ 
fense  activity  or  other  organization  (corporate  author)  issuing 
the  report. 

2a.  REPORT  SECUWTY  CLASSIFICATION:  Enter  tlte  over¬ 
all  security  classification  of  the  report.  Indicate  whether 
“Restricted  Data"  is  included  Marking  is  to  be  in  accord¬ 
ance  with  appropriate  aecurity  regulations. 

2b.  GROUP:  Automatic  downgrading  is  specified  in  DoD  Di¬ 
rective  $200. 10  and  Armed  Forces  Industrial  Manual.  Enter 
the  group  number.  Also,  when  applicable,  show  that  optional 
markings  have  been  used  for  Group  3  and  Group  4  as  author¬ 
ized. 

3.  REPORT  TITLE:  Enter  the  complete  report  title  in  alt 
capital  letters.  Titles  in  all  cases  should  be  unclassified 
If  a  meaningful  title  cannot  be  selected  without  classifica¬ 
tion,  show  title  classification  in  all  capitals  in  parenthesis 
immediately  following  the  title. 

4.  DESCRIPTIVE  NOTES:  If  appropriate,  enter  the  type  of 
report,  e.g.,  interim,  progress,  summary,  annual,  or  final. 

Give  the  inriusive  dates  when  a  specific  reporting  period  is 
covered 

5.  AUTHOR(S):  Enter  the  name(s)  of  authorfs)  as  shown  on 
or  in  the  report.  Enter  last  name,  first  name,  middle  initial. 

If  military,  show  rank  and  branch  of  service.  The  name  of 
the  principal  author  is  an  absolute  minimum  requirement. 

&  REPORT  DATE:  Enter  the  date  of  the  report  as  day, 
month,  year;  or  month,  year.  If  more  than  one  date  appears 
on  the  report,  use  date  of  publication. 

7a.  TOTAL  NUMBER  OF  PAGES:  The  total  page  count 
should  follow  normal  pagination  procedures,  ue. ,  enter  the 
number  nf  pages  containing  information. 

7b.  NUMBER  OF  REFERENCES:  Enter  the  total  number  of 
references  cited  in  the  report. 

8m  CONTRACT  OR  GRANT  NUMBER:  If  appropriate,  enter 
the  applicable  number  of  the  contract  or  grant  under  which 
the  report  was  written  j 

8b,  8c,  U  id.  PROJECT  NUMBER:  Enter  the  appropriate 
military  department  identification,  such  as  project  number, 
subproject  number,  system  numbers,  task  number,  etc. 

9a.  ORIGINATOR'S  REPORT  NUMBER(S):  Enter  the  offi¬ 
cial  report  number  by  which  the  document  will  be  identified 
and  controlled  by  the  originating  activity.  This  number  must 
be  uruque  to  this  report. 

9b,  OTHER  REPORT  NUMBER(S):  If  the  report  has  been 
assigned  any -other  report  numbers  (either  by  the  originator 
or  by  litt'  aponaot),  also  enter  this  numberfs). 

10.  AVAIL ABILITY/LIMITATION  NOTICES:  Enter  any  lim¬ 
itations  on  further  dissemination  of  the  report,  other  than  those 


imposed  by  se  urity  classification,  using  standard  statements 
such  as: 

(1)  “Qualified  requesters  may  obtain  copies  of  this 
report  from  DDC.” 

(2)  “Foreign  announcement  and  dissemination  of  this 
report  by  DDC  is  not  authorized. " 

(3)  “U.  S.  Government  agencies  may  obtain  copies  of 
this  report  directly  from  DDC.  Other  qualified  DDC 
users  shall  request  through 

99 


(4)  "U.  S.  military  agencies  may  obtain  copies  of  this 
report  directly  from  DDC.  Other  qualified  users 
shall  request  through 

•  »» 

(5)  “All  distribution  of  this  report  »s  controlled.  Qual¬ 
ified  DDC  users  shall  request  through 

»» 


If  the  report  has  been  furnished  to  the  Office  of  Technical 
Services,  Department  of  Commerce,  for  sale  to  the  public,  indi¬ 
cate  this  fact  and  enter  the  price,  if  known. 

IL  SUPPLEMENTARY  NOTES:  Use  for  additional  explana¬ 
tory  notes. 

12.  SPONSORING  MILITARY  ACTIVITY:  Enter  the  name  of 
the  departmental  project  office  or  laboratory  sponsoring  (pay¬ 
ing  (or)  the  research  and  development.  Include  address. 

13-  ABSTRACT:  Enter  an  abstract  giving  a  brief  and  factual 
summary  of  the  document  indicative  of  the  report,  even  though 
it  may  also  appear  elsewhere  in  the  body  of  the  technical  re¬ 
port.  If  additional  space  is  required,  a  continuation  sheet  shall 
be  attached. 

It  is  highly  desirable  that  the  abstract  of  classified  reports 
be  unclassified.  Each  paragraph  of  the  abstract  shall  end  with 
an  indication  of  the  military  security  classification  of  the  in¬ 
formation  in  the  paragraph,  represented  ss  (TS).  (S).  (C).  or  (U) 

There  is  no  limitation  on  the  length  of  the  abstract.  How¬ 
ever.  the  suggested  length  is  from  150  to  225  woids. 

14.  KEY  WORDS:  Key  words  are  technically  meaningful  terms 
or  short  phrases  that  characterize  a  report  and  may  be  used  as 
index  entries  for  cataloging  the  report.  Key  words  must  be 
selected  so  that  no  security  classification  is  required.  Identi¬ 
fiers,  su..h  as  equipment  model  designation,  trade  name,  military 
project  code  name,  geographic  location,  may  be  used  as  key 
words  but  will  be  followed  by  an  indication  of  technical  con¬ 
text.  The  assignment  of  links,  rules,  and  weights  is  optional. 


UNCLASSIFIED 


Security  Classification 


